A rnodel experiment was carried out at•15, 25, and 350C to investigate the changes in paicrobial biomass and the pattern of mineralization in upland soil during 8 weeks following 'the addition of 8 organic materials including 6 tropical plant residues, ipil ipil (Leacaena leucocephala), azolla (Azolla pinnata), water hyacinth (Eichhornia crassipes), dhaincha (Sesbania rostrata), cowpea ( Vigna u'nguiculata), and sunheinp (Crotalaria juncea). The amounts of C02-C eyolved and inorgan• iq N produced at 35"C were about 2 times larger than those at 15eC. At any temperature, the flush deeomposition of C was observed within the first week and thereafter. the rate of mineralization bqcame relatively slow. A negative correlation was observed between inorganic N and CIN ratios of the added organic materials. The relationships between the ' amounts of cellulose or ,cellulose plus hemicellulose and the amount of minefal-' ized N of the added organic materials were also negative. '' '•'
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The changes in the microbial biomass were affected by temperatur'es. The amount of biomass C and N was maximum after 42 d bf incubation at 15eC, and ' after 7•d at 25 and 35eC, and thereaftet decreased. The rate of biomass decline•' was slower at 15eC a'nd faster at,•35"C than at 250C. Regardless of the tempera-''tures, the addition of organic•materials enhanced microbial biomass formation .
'. 'throughout the incubation periods. ' In most soils, living organisms (soil microbial biomass) make up only 1-3oro of total organic matter (Brookes et al. 1990 ). Nevertheless, the soil microbial biomass exerts an important influence on soil carbon and nutrient cycling, both through the oxidation ofsoil organic matter and the storage of carbon and mineral nutrients (Anderson and Domsch I980).
Crop productivity of soil depends mainly on the amount of available nutrients in soil and significant amounts of these available nutrients are derived from soil microbial biomass.
A part of the microbial population normally dies due to the changes in the environmental conditions (Marumoto et al, 1982) . These dead cells can easily be decomposed and mineralized by the surviving microorganisms (Jenkinson 1976; Anderson and Domsch 1978; Nelson et al. 1979 ) and they supply a considerable amount of nutrients for the growing
plants (Anderson and Domsch 1980; Marumoto 1984; Inubushi and Watanabe 1986) . The analysis of the dynamics of the biomass fraction in soil is, therefore, essential for the maintenance and improvernent of soil fertility.
Organic materials added to soils supply energy thrpugh their decomposition and stimulate microbial activity for the multiPlication of their cell number or the increase of their population. Thus organic materials exert a considerable effect on the formation of microbial biomass. Moreover, the decomposition of organic materials and the activity of Organic materials used. Eight organic materials (O.M.) listed in Table 2 were.used in this experiment. Rice straw and farmyard manure were collected from Japan and the other 6 tropical plant residues from Bangladesh. The O.M. were dried, ground, and passed through a 2-mm mesh sieve. The chemical characteristics of the O.M. are shown in Table 2 .
Addition of organic materials to soil and incubation. Moist soil samples equivalent to 20 g oven-dried soil were weighed in 125 mL flasks for measuring N mineralization and biomass C and N; and in 250 mL bottles with plugs for measuring C02-C. Subsequently, the soils were amended with ground organic materials containing 40 mg C and the moisture content ofthe soils was adjusted to 609o of maximum water holding capacity (MWHC). The Table 1 T-C T-N CIN. Hexosesb Hemicellulose" Celluloseb (g kg-') (g kg't) ratio (g kg-') (g kg-') (g kg-i) were analyzed by the mouths of the 125 mL flasks were closed with aluminum foil and the 250 mL bottles were closed with plugs having two openings. The fiasks and bottles containing the samples were incubated up to a maximum period of 56 d at 15, 25, and 350C. Mineralization of C and N and biomass C and N wete measured periodically. The flasks and the bottles were weighed every week and the weight loss was supplemented by the addition of water to maintain a constant moisture' level throughout the incubation period. For each treatment, incubation was carried out in triplicate. ' Measurement of C and N mineralization. ' The amopnt of C02 evolved during incubation was measured according to the method described by Marumoto et al. (1974) . In this method C02 evolved was absorbed by Sodatalc (Merck Co.) in two coupling U-tubes connected with an incubation bottle for 10min and then the amount of C02 was obtained from the increment of U-tube weight. After the measurement of C02, the samples were returned to the incubator; the same samples were used every week for the measurements in a similar way. 
RESULTS
Mineralization of C and N in soil amended with organic materials a. Effect of temperature. Mineralization of C in amended and unamended soils increased with increasing temperature (Fig. 1) . The amount ofC02-C produced at 350C•was more than twice that produced at i5eC. At any temperature the flush decomposition of C occurred within the first week of incubation and thereafter the rate ofmineralization became relatively slow.
Similarly, the largest arnount of inorganic N was produced at 350C, followed by 25 and 15"C (Fig. 2) . At 150C, the mineralization pattern was irregular. At 350C, the amount of inorganic N in amended soils increased grad'ually up to 28 to 35 d of incubation and then decreased slowly. At 25"C, the mineralization in soils amended with O.M. with lower C/N ratios (C/N<16) became maximum after a 28-d period of incubation, whereas in soils amended with O.M. having C/N ratios gr.eater than 20 the level ofinorganic N was almost constant after 14d.
b. Effect of CIN ratio. The ipil ipil with the lowest C/N ratio (8.9) showed the highest C mineralization and the rice straw with the highest C/N ratio (60) showed the lowest rate of C mineralization except for dhaincha and farmyard rnanure (Fig. 1) . The rate of C mineralization of dhaincha (C/N ratio, 15.7) was larger than that of ipil ipil. On the other hand, in the case of farmyard manure (C/N ratio, 14.5) the rate of C mineralization was very low compared to rice straw and it was almost similar to that of the control soil. 1962; Alexdnder 1965; Scarsbrook 1965; Jenkinson and Ayanaba 1977; Joergensen .et.al, 1990) . In this' study C and N mineralization in .amended and unamended soils was also affected by the temperature (Figs. 1 and 2 ). Regarding the pattern of N mineralization of some green manuring cro.ps in rice soil, N accumulation reached a maximurp value within 4-6 weeks of incubation at 23-300C (Ishikawa 1988) . In our results, most of the O.M. showed maximum mineralization after 28 d at 25 and 350C. In this study the N mineralization-immobilization patterns of the added OM. depended on their C/N ratios (Fig. 2) . Similar relationships between C/N ratios and N mineraliza-
